Supplementary Information:

Materials and Methods
Quantitative real time PCR. Total RNA was extracted from needle-picked human lung tissues using Arcturus PicoPure RNA isolation kit (Applied Biosystems). RNA was quantified using nano-drop methodology with Biotek Synergy HT. RT-PCR was conducted in triplicate using an iScript One-Step kit with SYBR Green (BioRad). Primers used for RT-PCR were NFE2L2-F: 5'-AGTGGATCTGCCAACTACTC-3'; NFE2L2-R:
5'-CATCTACAAACGGGAATGTCTG-3'; Actin-F: 5'-TCACCCACACTGTGCCCATCTACGA-3'; Actin-R: 5'-CAGCGGAACCGCTCATTGCCAATGG-3'. A PCR standard curve was generated using pcDNA3/NFE2L2 expression construct using iTaq Universal SYBR Green Supermix kit (BioRad). was the added to the reaction and incubated at 37°C/0.5hr, pH = 7.0. Col1α1 degradation was analyzed by 1D SDS PAGE, Coomassie Blue staining. Fig 1: Human lung tissue sections from organ donors 5 and 6 underwent IHC staining with the D11 antibody, counterstained with methyl green and imaged using wide field microscopy or were immunostained with D11 (Red), counterstained with DAPI (blue) and imaged by confocal microscopy. Supplementary Fig 2: De-identified fine-needle bronchial biopsies were obtained from 40 human individuals. (A) Waterfall plot of NFE2L2 mRNA, quantified in triplicate relative to actin mRNA in non-cancerous bronchial tissue by qRT-PCR; (B) Expression of NFE2L2 mRNA as a function of age. Supplementary Fig 3: The relationship between expression of NFE2L2 mRNA and expression of NQO1 mRNA in human non-cancerous pulmonary tissue, measured by qRT-PCR.
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Legend for Supplementary Fig 4: A) Ionizing radiation and hydrogen peroxide induce formation of IsoLG-modified proteins. Human microvascular endothelial cells were stained for IsoLG-protein-adducts (Red) before and 24 hrs after administration of 5 Gy of γ-rays or 150uM hydrogen peroxide. B) Relative D11 staining intensity normalized to no treatment controls. Staining was measured at 60x magnification by wide-field microscopy and quantified by NIS Elements AR (Nikon).
Supplementary Fig 4B
Legend for Supplementary Fig 5: IsoLGs are cytotoxic. A) Apoptosis of 3B11 and HMVECs exposed to 1µM 15-E 2 -IsoLG for 1 hr. Sixteen hrs later apoptosis was measured by Annexin V+ PI-stained cells (mean ±SD, N = 3). B) Loss of viability in MLE12 cells exposed to various concentrations of 15-E 2 -IsoLG for 1 hr. Sixteen hrs later an MTT assay was used to quantify viability (mean ±SD, N = 4). Standard deviations are shown if larger than symbols.
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Legend for Supplementary Fig 6: Human lung tissue sections obtained from IPF patients (panels A-C & G) or non-IPF organ donors (panels D-F). FFPE sections were subjected to IHC staining with D11 and counter stained with methyl green. Sections were imaged using wide field microscopy. Black bar represents 30 µM. Red arrowhead denotes positively stained cells in panels A-F. Fig 7: IsoLG-modified proteins are present in human idiopathic pulmonary fibrotic tissue and colocalize with collagen. Human lung tissue sections from an organ donor (A) or from a subject with IPF (B) were stained with D11 (Red) and collagen type 1 alpha 1 (Alexa 647, green false color) and imaged by confocal microscopy. 20x magnification, N= 150 fields. The white bar represents 30 µm.
Legend for Supplementary
Legend for Supplementary Fig 8: MMP1 mediated 
